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We, Envlropod New Zealand Limited 

Address: Ernst Young, National Mutoal Centre, 37-41 Shortland Street, 
Auddand, New 7*ealand 

Nationality: New Zealand oompany 
do hereby declare the invention for which we pray that a patent may be granted 
to OS and tite method by which it is to be performed, to be particularly descrtbed 
in and by the following statement : 
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Tide: A FILTER DEVICE 

This invention relates to an apparatus and method for improving the efficiency of pollution 
control in stonn water drains and in particular, catchpiis. Catchpits aie a source of control 
for storm water pollution. The principle purpose of a catchpit is to convey run off to the 
5 storm water system. Treatment is achieved by settling, however turbulence from incoming 
run off results in catchpiis only removing q)i»Dximately 5 per cent of suspended solids. 

In New Zealand cuncnt storm water Rudntenance programme involves: street sweeping; 
catchpit cleaning and unbliicking; storm wmtsr line cleaning and unblocking; soakhole 
cleaning and repair woric. 

10 The limited ability of catchpits to remove sedhneot and debris resulu in a large amount of 
time and expense ha\ing to be spent on unblocking catchpiu, storm water lines and 
soakholes to prevent flooding. The existing maintenance expendiniie for the Auckland 
Central Business District is estimaced ai S900 hectare/year. 

Typical storm water treatment devices, such as sedimentation ponds or sand filters, often 
15 require a large capital invesunent. land acquisition, and often cannot be incorporated into 
high urbanised areas. 

Ground surfaces in an urban environment are comamtnated by urban activities, in particular 
motor vehicle use. Most serious pollutants originate from motor vehicles for example 
exhaust emissions, brake linings, rubber heavy metals, oib. greases and complex organic 
20 compounds. In addition polhition in s toiw w aicf can arise fixn^ the use of harmful biocides 

MSaZB9B.tf7/NC/tT 



-3 



in agnculwral. mdustrial and domestic applications. Also volaule solids enter Ac stonn 
water system, whilst diese prinurtly inchide plant materials, they also include animal faeces, 
industrial waste. di«:arded food products, and otfier organics. TTiese solids contain the 
pathogens, bacteiia and nutrients that may adversely affect water quality. 

5 A high proportion of suspended solids pass through existing drainage systems to streams or 
rivers and ultimately the marine environment 

Whilst primaiy prevention of contamimdon is veiy hnpoitant it is also appropriate to 
consider systems for fCMioval of polhitioo (hat does occur. 

Control of oontaminatioo. in particular at the interface between a control system and the 
10 «wce. offers a practical and cost effective meaw of polhitipncw^^ 

Storm water lun-oflf in urban environinenta is collected through drains which generally 
incotporate catcfapits. WhUst catchpits are designed to retain a proportion of the sediment, 
their efTiciency in this regard it limited, particalarly «t high r«es of water flow and when the 
^imeht levd in die catcfapit is cloM to the catch|rft cmlet 

15 Most caichpils in AiicUand have been fitted with half siphom. to ptevem odours ^ 
prevent sedimem escaping into die stora water system. TTie half aipbons which cause flow 
to travel veithally and malce two 45 degree tufrn can also cause solids to be t^ 
turn the trapped solids trap more solids until tte pipe U completely blocked. Blocked 
catchpits are air blasted and/or jetied out using a hydro Master. However, some material 

20 m-y«olidify in tbe half siphon atRl it become, very diflicuh to «»^^ 
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OccMionally the caichpit becomes blocked with concrete or cement making it impossible to 
unblock. When this occuis the catchpit must be dug up and replaced. These blockages can 
cause local Hooding resulting in damaged public and private ameniUes. Unblocking 
catchpits and stotm water lines requires signtficant maintenance expenditure each year. 

5 A recent study peifcnned by the Island C« New Zealand Trust estimated that 28,^ 
, of litter are discharged from Auckland City stonn water systems per day. 

It is an objection of the present invention to provide an apparatus and method for improving 
the efTideney of poihition control in stotm w«cr drains, or at least to provide the pubUc with 
a usefiil alternative. 

10 In one broad aspect of the present invention there is provided a support means adapted to be 
retained in an oitraoce to a drain, a a«e means cooperaihig widi said suppon means, a 
filtration means removably attachable to said support means and suspended in said cage 
means and adapted to remove suspended solids from stoimwater entering the drain. 

In a preferred fbim of the filter device of the present inventioa, adapted for ase in a catchpit 

15 Mid «ge means is provided whh projections ad^ted to maintain said cage means away from 
inner sides of said draiiL 

Preferably the projections extend from all tides of said cage means and almost abutts the 
inner tides of said dndn. 



In one preferred form of filter device of the present invention the suppoR means ooropriaes a 
20 *™ defining an orifice, a sill forming upper surfaces of said fr^ 
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stonnwatcr into Mid orifice and securing oieans adapted to secure a part of said filtrati n 
means about said orifice. 

In a funhcr piefcrrcd fonn of the filter device of the present invention, adapted for use in a 
catchpit, part of said sill, may be extended to form a back sill adapted to diitci water horn a 
S back opening catchpit into said orifice. 

Said filtration means may be formed from geotextile material, nylon mesh, or shade cloth; 
formed into a bag configuration and suqiendable by an cipcn end within said frame means. 

In a further preferred form of fiher device of the present invention, adapted for use in a 
catchpit, the filtration means is of sufficient length to extend substantially to the boaom of 
10 the frame means. Prtfinably, the lihratioQ means does not substantially restrict the flow of 
water through the catchpit 

According to a further aspect of die presem tavtntion there is provided a drain access 
ad^ted to lemove suspended solids from liquid entering a dnun, said drain access 
comprising; a containing means having a base, sides, at least one outlet and support means 
15 adapted to be retained in an entrance to said dram and to support and suspend filtration, 
means in the containing means, said filtration means adi^ed to remove suspended solids 
from water entering the containing means. 

In one preferred form of said drain aooess the frame mearis further incorporates a sill forming 
upper surfaces of said fiwie and adapted to direct liquid imo an orifice in said frame, and 
20 securing means adapted to secure part of said filtraUon means about said orifice. 
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The said flltraiion means may be fbnned fhnn jeocexrtic maieriaJ, nylon mesh or shade cloth; 
fonned into a twg configuration and suspendabte by an open end in said frame means. 

Preferably the filtraUon means IS of suffidem length to extend substantially to the bot^^^ 
the frame means. Preferably the ftlntion means docs not substantially restrict the flow of 
S liquid through the drain excess. 

According to a further aspect of the present invention there is provided a method of removing 
suspended solids from liquid comprising suspending filtration means and cage means from a 
frame means integrally fonned with or adapted to be retained io an entrance to a drain. 
dliecUng liquid into said filtiatioo means aad collecting suspended solids on said filtration 
10 means in said drain entrance. 

b one preferred form the method of the ptesent invention may further comprise means to 
maintain said cage means away from the iimer sides of said drain. 

Accohfing to a fiinher aspect of the piewnt invention thete is provided a filter device 
substantially as herein described and with reference to the accompanying drawings. 

15 According to a farther aspect of the pre»e« invention tiiere is provided a inctfiod of rwnoving 
suspended solids from liquid substantially as herein described and with reference to the 
•ccompanying drawings. 

Otiter aspecu of tiie present invention may become apparent from the following description 

which htt given by way of exttnple oiily and with refwence to d>e accoinpanying fi^ 

20 which: 



•7« 

BOiOl' shows a 



cros. action d«ou|^, . fite device of the p«scoi invention 
positioned in a catchpit 

pmenc inveotioiL 
illustrating suppon means. 

i»«n««i.» fflwio. m«M. i,,^ ^ ^ 
" '•'"""liniihepnjecaiim. 
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Rgyirtg: shows a penpcctive view of the overflow used with the ptcseni iiiveniion. 

FijWf^ 1Q-- shbws a perspective view of the filtration means used with the present 
invention. 

Referring to Figure I a filter device 1 of tiie present invention may comprise z filtration 
5 means 2 cage means 3 and support means 4. 

The filtration means 2 is made from a geotextile nurtcrial or nylon material or shade cloth, 
suitable for the filtration of suspended solids from water passing through the material. In 
Figure 10 the filter material is formed into an elongate bag-configuration. The upper end 5 
of the filtration means 2 is open aiMl affijied or securable to the support means 4 by means of 
10 a steel support ring 6 placed in a sewn loqj 7 ai the top of the bag. In Figure 3 the steel ring 
6 sits on a !ip 8 built in to the support means 4. This allows the filter bag 2 to be removed 
easily and the steel support ring 6 can also be i^nioved from the filter b^ The 
bottom 9 of the filtration means 2 extends substantially to the bottom of the cage means 3. 

The fUtration means 2 may be formed into the required bag shape by sewing or such other 
IS like method which provides substantially sealed seams. 

Figure I shows a filter device 1 of the present invention positioned in a storm water drain 
having a catchpit 10, a grate 1 1, a curb edge 12, an overflow opening 1 3 and an outlet 14. 

The su^ortme«^^ a filter device of the present invention is positioned in catghgitJO^ 
beneath grate II and held in positiori b^^^^^ on tht catchpit frame 10 which 

» stop the grate II from falling through. Where the catchpit has no higs the cage 3 must 



extend to the bottom of the catchpii and the support means then abatts on the cage 3. In this 
case the cage has a base to prevent the bottoiq 9 of the filter bag 2 from abutting the bottom 
of the catchpit 

Referring now to Figures 2 to V the support means 4 comprises a frame 15 a sill 16 abutting 
5 an upper surface of the frame 15. The siU 16 is adapted to direa water into the anficc 17 of 
frame 15 and prevent the passage of water into the catchpit except via the cage means 3. An 
opening 18 is adapted to direct water into the orifice 17 fixm an backflap 19 (see Figure 9) 
positioned in a stormwater drain via flexible shute 25. 

The cage 3 includes projections 30 adapted to maintain the cage 3 away from die side walls 
10 of the catchpit. This is particularly important when die cage filter bag is full and may 
paitiaUyprotrucIethnjaghthecagea. Wiftoutthe projectionaaO the cage 3 could be forced 
against the outlet causing a blockage. TTje projections maintain a water flow around the 
cage. The cage 3 has large springs 31 to mmimise the surface area of the cage and 
maximise the filter btg area. 

15 The backftow 19 may also include boot seal rubber 20 (see Figure 9). to ensure a snug fit, 
placed on dK ends of the backflap which can be pushed flrroly into place and the front of the 
backflap 19 u designed to clip over the extsthig cast iron grate of the drain. 

In the embodiment shown in the drawings, the suppoit means has a rectangular configuration 
with a slU on each side, including an extended siU on one longitudinal side. However, it will 
20 be appnedated tfiat die inveadon is noc restrkted to any particular shape of support means. 
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different shapes being lequired for dnios or oitchpits htving other than a rectangular cross- 
scctiun. 

A niter device of the present invention may be quickly and easily retrofitted into existing 
stormwater drains by raising the gme. locating the filtraiion means into the catcbpit and 
5 slotting the support means into chc top part of die catcbpit. Where the drain includes an 
backflow opening the backflap should be positioned in the back opening first 

Collected sediment may be removed, either by conventional suction means with the filter 
device retained within the caichpit, or by tempor«y removal or replacement of the 
stormwater filter device, or at least the filtration means, for cleaning and disposal of the 
10 sediment in in qtpropritte manner. 

In a pilot Study Report prepared by Qiy Design for Auckland City Council (unpublished) 
June 1997 two field trials were performed to determine oveidl sediment removal efficiency 
and to determine hydrauHc performance, TTie fust trial mvolved 22 catchpits with filter 
devices of the present invention installed therein. Various grades of Bidim geotcxUIe as the 
15 filtermedhim. second trial used 3 pain of catchpits In similar catchments and a control 
catchpit, and utilized various filter media such as Bidim geotcxtile, nylon (100 micron pore 
size) nylon (300 micron pore size) and shade dodi. 

The removal effrciencies were determmed by colhxUng samples of m«erials ^ 
filter bags ami their hydraulic perfbrmanoe was detennined by taking field measurements 
20 overtime. 
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The Bidim geotexrilcs had a siuter removil of suspended solids (63%-77%) thu the nylon 
mesh, which removed 32%-48%. 

The control catchpit. without a filter device installed, removed between 5%-<»%. 

A surprising result was that the nylon mesh was partially self<leaning with water flushing 
Uie dor «)lids adhering to the sides ofthe bag into the base of the bag. THis did not occur for 
«he geotextilc bags because of the fibrous nature of the bag. 

Whilst the geotextile bags h«l the greaust degree of ««pcnded soUd removal they also 
clogged more easUy and exhibited redooed hydraulic efficiency dun the nylon mesh bags. 

10 Over time the filter bag clogs »d loses permeability. Wb«iinflow«c«ds^ 

the overflow. Uirfer 

overflow coalitions the st«ic water level 

less turboleoce. TTiis aids the settling of particle, and prevents re-suspension of particles, 
improving removal efficiency. As some flow was stifl passing through the filter bag there 
15 was a "auction" effect within the bag which drew the «ispendcd particles downwards 
reducing paitkte fe-suspemion. 

Tht study al«, showed that *e filter device of the present mveatioa could provide significant 
temoval of heavy metals, ie. cadmhini. copper. lead, zinc and mereuiy whether dissolved or 
attached to sediment from scorrnwtter. 
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would tave to be lt|)l«wl 00 a WKlUy bMit. 

c«chpi. nd b-g, who, p.„^^ ^ ^ ^^11^^.^ 

S life of a bag. 

Bidim gcoiextik i to 7 weeks 

Nylon mesh (100 micron) 3toI2week8 

Nylon mesh (300 micron*) 6 to 12 weeks 

Shade cloth 3 mm \2 * vveeks 

refused. 



<fcanii« Une bMiagK laai(h HdiiaeMtaiU gp; 

«rofi«ed i„ «d«i«, «onn^ d«ip. wi,h a c«chpit. U wiU be .pp«ia.cd ftat new or 
^pUccmem «om«^ ^ or «**pia may be 6^ wHh fte ,«eg™Uy 

i«f«i«da,«,„pperp««,fd«d«„orc.U*pH. L. «ch embod.W oT che invention *e 
mtr-tion "-"w^Wbesecn^dinthe^n^n^^i^. ^ ^^^^ 

20 «f the filwicioq means or disposaj of damaged filtniion means. 
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WHATWRrTAfMWf. 

1. A filter device adapted to remove suspended solids from stonnwalcr. said filter device 
comprising a support means adapted to be retained in an entrance to adrain. acage means 
cooperating with said support means, a filtration means removably attaebable to said 
suppon means and suspended in said cage means and adapted to remove suspended solids 
from stonnwater entering the drain. 
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2. A filter device as claimed in claim 1 farther compriahig projections adapted to maintain 
said cage means away from side walls of said drain. 

3. A filter device as claimed in claim 2 wherein said projections extend from all sides of said 
10 cage and almost abuttOie side walls of said drain. 

4. A filter device as claimed in claim 1 whetetn the support m-jms comprises a frame 
defining an orifice, a sill forming upper surfaces of said frame and adapted to direct 
stormwater into said orifice and secnring means adapted to secure a part of said filtiation 
means abom said oriOoc. 

15 5, A filter device as claimed in claim 4 wherein pttt of said siU is extended to fotm a back 
sill adapted to direct stonnwaief fiforo a back opening caichptt Into Mid orifi^ 

6. A medtod of removing suspended soSds from atormwater comprising suspending within a 
cage means, filtration means, from a soppoR means iotegraUy fbnned with or adapted to 

be retained in an entrance to a drain, directing stormwater into laid mtration in^ 

20 collecting suspended solids on said filtration meat* fa said drain. 
M>axw«.tr»/iR/u 
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7. A method of removiag suspended solids from stormwatcr as claimed in claim 6 wherein 
said cage means has pcojecUons adqited to maintain said cage means away from side 
walls of said drain. 

8. A mcdiod of removing suspended solids torn stormwaier as claimed in claim 7 wherein 
5 said projections extend from all sides of said cage and almost abutt the side walls of said 

drain. 

9. A filter device substantially as herein described and with, reference to the accompanying 
drawmgs. 

10. A method of removing suspended solids from stormnvaier substantially as herein 
10 described and with reference to the accompanying drawings. 



James W Piper & Co 

END0FCUUM8 Attorneys for the Applicant 

Enviropod New Zealand Limited 
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fig 2 
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fig 3 
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FIG. 8a 
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FIG. 8b 
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fig 9 
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fig 10 



